Abstract We present a case of missed miscarriage in an unsuspected non communicating rudimentary horn on a unicornuate uterus. The difficulties of the diagnosis and management of such congenital malformation are described.
A 23-year-old primigravida at 14 weeks pregnant attended the early pregnancy unit with blood spotting per vagina. She had no significant past medical and surgical history. She appeared well and was haemodynamically stable. The ultrasound scan confirmed a missed miscarriage corresponding to 12 weeks pregnancy with no cardiac activity in an apparent bicornuate uterus. There was no adnexal mass or free fluid. The vaginal examination did not reveal any abnormality and her cervix was normal.
She opted for medical method of evacuation of non viable pregnancy. She had 3 cycles of misoprostol but without success with no further per vaginal bleeding. The surgical method of evacuation was considered under ultrasound guidance and on suction evacuation no products of conception obtained. The tip of the suction canula could not reach the fetal pole. The possibility of a rudimentary horn was then considered and on the subsequent day she consented for a diagnostic laparoscopy and query proceeds of laparotomy for excision of rudimentary horn. She continued to be asymptomatic. The laparoscopy revealed a unicornuate uterus with normal right side horn (Fig. 1a,b) .
To the left side of the uterus a rudimentary horn was present with an intact round ligament and fallopian tube. This left part of the uterus held the pregnancy, was dilated, inflamed and without signs of rupture (Fig. 2) . Both the ovaries were normal and diffuse mild pelvic endometriosis was noted. Laparotomy was done through a Pfannenstiel incision and the rudimentary horn excised. It was found to be non-communicating. The cut section of the specimen contained an intact dead foetus of appreciatively 12 weeks (see photo Fig. 3 ). The patient recovered without complication in 3 days. Further consultation about fertility issues and exclusion of urinary tractus abnormalities was organised.
Discussion

Background
Unicornuate uterus with pregnancy in a rudimentary horn is an extremely rare clinical scenario that often surprises the gynaecologist or obstetrician. A rudimentary horn is a rare type of congenital uterine anomaly and occurs due to noncoordinated development of one of the mullerian ducts which arrests and fails to fuse with its equivalent on the other side during embryogenesis. The exact incidence of unicornuate uterus is unknown and is difficult to determine since many women with such anomalies are not diagnosed, especially if they are asymptomatic or non pregnant. If an additional rudimentary horn exists, a fibrous or fibromuscular band usually connects both horns of the ducts but in 80-90% of cases there is no communication between them [1] . The endometrial cavity in the horn can be functional or non functional.
If the rudimentary horn has a functional endometrium and there is no communication with the main uterine horn or uterine body, haematometra and spasmodic dysmenorrhoea may result. This may be the only clinical sign detected [2, 3] . Associated endometriosis is frequent reported [4] . Non communicating uterine rudimentary horn is associated with decreased evacuation of menstrual bleeding per vagina accentuating retrograde menstruation into the peritoneal cavity and therefore possibly increasing the risk of pelvic endometriosis. However, in cases of mullerian uterine malformations, existence of pelvic endometriosis can not clearly be associated with increased risk of missed miscarriage.
The incidence of unicornuate uterus with a rudimentary horn is estimated between 1/100,000 to 1/140,000 [1] . Conception occurs either from the main uterine cavity or from trans-peritoneal migration of the spermatozoa from the controlateral fallopian tube or the fertilised ovum from the ipsi-lateral or controlateral fallopian tube. These pregnancies are characterised by high risk of miscarriage. When the pregnancy exceeds the first trimester there is increased risk of uterine rupture. Over 89% of such pregnancies end-up experiencing rupture in the 2nd trimester and only 1% may succeed with live birth [5] . Uterine rupture in such cases is a serious life threatening situation complicated with maternal haemorrhagic shock [6] .
Diagnosis
Diagnosis of pregnancy in a rudimentary horn can be made by ultrasound scan [7] . Sometimes it is not easy to distinguish between a bicornuate "shape" uterus and an uterus that has a rudimentary horn as in our case. Diagnostic hysteroscopy is one of the best tools for assessing the uterine cavity and needs to be considered in cases of uterine malformations. In addition, hysteroscopy could help the diagnosis of a missed miscarriage in a non communicating horn, confirming the absence of pregnancy in the main uterine cavity. MRI is the most useful complementary investigation in order to distinguish between different uterine structural malformations [7] [8] [9] . 3D-ultrasound scan can contribute to the diagnosis when available [10] . However, the definitive diagnosis is made by laparoscopy or laparotomy especially in a case of complication with uterine rupture [6] .
Management
In case of a missed miscarriage, a medical approach (mifepristone and misoprostol) has the potential of precipitating uterine rupture in a non communicating horn [11] or failure and must be avoided if there is suspicion of structural uterine malformation. Use of methotrexate was proposed as an alternative solution in early gestational (<7 weeks) pregnancies [12] . The surgical approach should be organised with the appropriate consent prior to any surgical treatment. Clear explanation and description of the malformation is essential for the patient to understand the theurapeutical approach and risks. Issues such as conservative versus radical treatment, surgical risks and difficulties, and risks of ectopic pregnancy must be discussed prior to any intervention. This is especially relevant in clinical situations where there is no emergency. The surgical approach should be preferable via laparoscopy under experienced hands [2] .The laparoscopic approach offers decreased hospital stay and postoperative morbidity [13] . However this approach depends on the availability and experience of the surgeon. Referral to a centre of excellence is advised in asymptomatic patients with delayed miscarriage. Conservative surgical options should be offered especially in nulliparous women. Case reports referred further pregnancies after myotomy and exceresis of the rudimentary horn although prematurity is a significant complication in these pregnancies [14, 15] . The kidneys should be evaluated by ultrasound or intravenous pyelograpfhy because of the high incidence of associated renal abnormalities of about 40% [16] . The patient needs to be aware of the potential risk of ectopic pregnancy and to be followed as soon as possible in the early assessment unit. If no pregnancy is wanted, contraception advice should be given.
Conclusion
Delayed miscarriage on congenital uterine malformations in a non communicated rudimentary horn is a rare event and should be managed with caution. Preoperative imaging techniques including ultrasound and MRI are necessary for the assessment of the anatomical malformation. The laparoscopic approach should be considered at first instance.
An effort of conservative treatment and less traumatic surgery should be undertaken in cases of nulliparous or infertile women.
